Rainbow trout that were resistant or susceptible to Flavobacterium psychrophilum infection were compared with respect to their microbial composition by using 16S rRNA V3-V4 sequencing. The differences occurred in gills, where resistant fish displayed a greater abundance of the phylum Proteobacteria and a smaller proportion of Firmicutes relative to those of susceptible fish.
Macrogen (South Korea) performed next-generation sequencing of the V3-V4 region of the 16S rRNA gene with the primers 341F (5=-CCT ACG GGN GGC WGC AG-3=) and 785R (5=-GAC TAC HVG GGT ATC TAA TCC-3=) (10) using the Illumina MiSeq platform. After sequencing, reads of approximately 250 bp were obtained; the average number of paired-end reads obtained was about 490,000. The numbers of paired-end reads per sample varied between 626,000 in the intestines of resistant fish and 379,000 in the stools of susceptible fish. Then, the QIIME v2 (11) next-generation microbiome analysis platform was utilized. Specifically, the DADA2 v0.99.8 plugin (12) for quality control was used for denoising (parameters: p-trunc-len-f 280 and p-trunc-len-r 240) and trimming, in which low-quality sequences were eliminated, decreasing the numbers of paired-end reads to 316,000 in the intestines of resistant fish and 297,000 in the intestines of susceptible fish; finally, the SILVA v132 database (13, 14) was used for taxonomic assignment, with similarity of 99% as the threshold. Figure 1 summarizes the most abundant phyla (Ͼ5%) that were detected. Bacteroidetes showed an abundance of 61.46% in control gills, while the gills of resistant and susceptible fish showed abundances of 2.57% and 9.74%, respectively. In intestines, this phylum showed an abundance of 50.02% in control fish; in susceptible and resistant fish, its abundances were 70.35% and 56.99%, respectively. In stools from control fish, Bacteroidetes had an abundance of 3.68%, which changed to 4.67% in resistant fish and 40% in susceptible fish. The phylum Firmicutes, in contrast, decreased after exposure of the fish to F. psychrophilum 10094, regardless of the tissue analyzed. Finally, the phylum Proteobacteria increased its abundance in gills from 9.31% in control fish to 83.71% in resistant fish.
The microbiotas of fish that are resistant versus those that are susceptible to infections with Flavobacterium psychrophilum 10094 differ mainly in the abundance of the bacterial phylum Proteobacteria, which is found in greater abundance in the microbiota of resistant fish, compared to the microbiota of those that are susceptible to the pathogen.
Data availability. This metagenomic project has been deposited in the SRA under BioProject accession number PRJNA557254.
